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(54) MOVABLE DISPLAY SYSTEM AND METHOD FOR CONTROLLING THE SAME

(57) A movable display system and a method there-
for are provided. Themovable display system includes: a
movable display (310); a driving module (320) to realize
at least one of a vertical movement of the movable dis-
play, a linear movement of the movable display, a rota-
tionalmovement of themovable display, or any combina-
tion thereof; and a controller (330) to control the driving
module (320) such that the movable display (310) func-
tions in a first mode of displaying information outside a
mobility and a second mode of displaying information
inside the mobility.
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Description

CROSS-REFERENCE TO RELATED APPLICA-
TION(S)

[0001] This application claims the benefit under 35
USC § 119 of Korean Patent Application No.
10‑2023‑0081355, filed on June 23, 2023, in the Korean
Intellectual Property Office.

BACKGROUND

1. Field

[0002] A following description relates to a movable
display system and a method for controlling the same.
Specifically, the following description relates to a mova-
ble display system and amethod for controlling the same
for providing a personalized display for each user outside
and insideamobility inanenvironmentwhere themobility
towhich autonomous driving is applied is implemented in
a form of a purpose built vehicle (PBV).

2. Description of the Related Art

[0003] In general, with a development of a vehicle,
convenience structures within the vehicle tend to gradu-
ally diversify, and various types of convenience struc-
tures are provided for each vehicle depending on respec-
tive purposes thereof.
[0004] It is great to apply a convenience structure that
maymeet needsof a vehicle occupant (including adriver,
a passenger, and a user) depending on a travel environ-
ment or a purpose for each situation, but the existing
convenience structure only provides a general structure
in a limited form, which is disappointing in terms of con-
venience.
[0005] Additionally, in an environment where a perso-
nalized display is provided to the occupant, there is a
demand for technology of providing a display both out-
side and inside the vehicle using a single movable dis-
play.

SUMMARY

[0006] This Summary is provided to introduce a selec-
tion of concepts in simplified form that are further de-
scribed below in theDetailedDescription. This Summary
is not intended to identify key features or essential fea-
tures of the claimed subjectmatter, nor is it intended to be
used as an aid in determining the scope of the claimed
subject matter.
[0007] To solve the problem described above, one
aspect of the present disclosure is to provide a purpose
built vehicle (PBV) thatmayprovide various convenience
structures to an occupant.
[0008] Specifically, it is to provide a movable display
systemand amethod for controlling the same that uses a

movable display to provide an external display aligned
withagazeof anoccupantwhen theoccupant is onboard
andprovide an internal display via a rotationalmovement
of the movable display after the occupant is on board.
[0009] In addition, proposed are a structure for effi-
ciently implementing a personalized display via a rota-
tional movement, a left and right movement, and a ver-
tical movement of a singlemovable display, and a control
method based on occupant information.
[0010] Problems to be solved in the present disclosure
are not limited to the problems mentioned above, and
other problems not mentioned will be clearly understood
by those skilled in the art to which the present disclosure
belongs from a description below.
[0011] In a general aspect of the disclosure, amovable
display system includes: a movable display; a driving
module configured to actuate at least one of a vertical
movement of the movable display, a linear movement of
the movable display, a rotational movement of the mo-
vable display, or any combination thereof; and a con-
troller configured to control the driving module such that
themovable display functions in a firstmodeof displaying
information outside a mobility and a second mode of
displaying information inside the mobility.
[0012] The movable display system may further in-
clude: a sensing module configured to identify at least
one information among a height and a posture of an
occupant, a distance to the occupant, or a combination
thereof, wherein the controller may be further configured
to control the driving module based on the information
obtained by the sensing module.
[0013] The sensing module may include a camera
configured to obtain at least one information among
the height and the posture of the occupant; and a dis-
tance sensor configured to determine the distance to the
occupant.
[0014] The controller may be further configured to
control themovable display tomove in a vertical direction
basedon the informationobtainedby the sensingmodule
during an operation in the first mode to be aligned with a
gaze of the occupant.
[0015] After the occupant boards the mobility, the con-
troller may be further configured to control the driving
module to switch from the first mode to the second mode
to allow the movable display to perform the rotational
movement.
[0016] The sensing module may be mounted on the
movable display and configured to perform a rotational
movement together with the movable display.
[0017] The controller may be further configured to
control the driving module based on the information
obtained by the sensing module in the second mode to
set a location of the movable display.
[0018] The driving module may include: a first driving
module configured to realize the rotational movement of
themovable display; a seconddrivingmodule configured
to realize left and rightmovement of themovable display;
and a third driving module configured to realize the
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vertical movement of the movable display.
[0019] When there are two or more occupants in the
mobility, the movable display may be configured to pro-
vide a personalized display to each of the two or more
occupants.
[0020] When the movable display operates in the sec-
ond mode, the controller may be further configured to:
support a second-first mode of providing a display when
an occupant is facing forward in themobility; and support
a second-second mode of providing a display when the
occupant is facing backward in the mobility.
[0021] The linear movement of the movable display
may include left and right movement.
[0022] In another general embodiment of the disclo-
sure, a method for controlling a movable display within a
mobility includes providing an external display to an
occupant via at least one of a vertical movement and a
left and right movement of the movable display while the
occupant is located outside themobility, and providing an
internal display to the occupant by rotating the movable
display while the occupant is located inside the mobility.
[0023] The methodmay further include obtaining, by a
sensingmodule, at least oneof aheight informationof the
occupant, a posture information of the occupant, a dis-
tance information of the occupant, or any combination
thereof, wherein theproviding of the external displaymay
include providing the external display alignedwith a gaze
of the occupant based on the information obtained by the
sensing module.
[0024] The sensing module may be mounted on the
movable display, and the rotating of the movable display
may include rotating the sensing module.
[0025] The providing of the internal display may in-
clude setting a location of the movable display based
on the information obtained by the sensing module.
[0026] The providing of the internal display may in-
clude providing a display when the occupant is facing
forward in the mobility, and providing a display when the
occupant is facing backward in the mobility.
[0027] In yet another general aspect of the disclosure,
a movable display system for a purpose built vehicle
(PBV) includes: a movable display; a sensing module
configured to obtain information related to an occupant
inside the PBVor a passenger outside the PBV; a driving
module configured to actuate at least one of a rotational
movement of the movable display, a linear movement of
themovable display, a vertical movement of themovable
display, or any combination thereof; and a controller
configured to control the driving module, based on the
information obtained by the sensing module, such that
themovable display functions in a firstmodeof displaying
information outside of the PBV, and a second mode of
displaying information inside the PBV.
[0028] The information obtained by the sensing mod-
ulemay include at least one of a height of the occupant, a
posture of the occupant, a distance from the sensing
module to the occupant, or any combination thereof.
[0029] The sensingmodulemay include at least one of

a camera, a distance sensor, or a combination thereof.
[0030] The linear movement of the movable display
may include left and right movement.
[0031] According to the embodiments of the present
disclosure as described above, the purpose built vehicle
(PBV) that may provide the various convenience struc-
tures to the occupant may be implemented.
[0032] Specifically, the movable display may be used
toprovide theexternal displayalignedwith thegazeof the
occupant when the occupant is on board and provide the
internal display via the rotational movement of the mo-
vable display after the occupant is on board, thereby
providing a personalized display service using the single
display.
[0033] Effects obtainable from the present disclosure
are not limited to the effects mentioned above, and other
effects not mentionedwill be clearly understood by those
skilled in the art to which the present disclosure belongs
from a description below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0034]

FIG. 1 is a diagram illustrating a PBVaccording to an
embodiment of the present disclosure.

FIG.2 isasidecross-sectional viewshowingacross-
section taken along a line A-A indicated in FIG. 1.

FIG. 3 is a diagram for illustrating a configuration of a
movable display system according to an embodi-
ment of the present disclosure.

FIGS. 4 and5are diagrams for illustrating a structure
and an operating scheme of a movable display sys-
tem according to an embodiment of the present
disclosure.

FIG. 6 is a diagram for illustrating an operating
principle of a first driving module according to an
embodiment of the present disclosure.

FIG. 7 is a diagram for illustrating an operating
principle of a second driving module according to
an embodiment of the present disclosure.

FIG. 8 is a diagram for illustrating an operating
principle of a third driving module according to an
embodiment of the present disclosure.

FIG. 9 is a diagram for illustrating an operating
scheme of a vertical movement of amovable display
in a first mode according to an embodiment of the
present disclosure.

FIGS. 10 to 12 are diagrams for illustrating operating
schemes of rotational/vertical/left and right move-
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ments of a movable display in a second mode ac-
cording to an embodiment of the present disclosure.

FIGS. 13 and 14 are diagrams for illustrating sce-
narioswhenmultiple occupants exist according toan
embodiment of the present disclosure.

FIG. 15 is a diagram illustrating various scenarios for
controllingamovabledisplay systemaccording toan
embodiment of the present disclosure.

DETAILED DESCRIPTION

[0035] Hereinafter, with reference to the attached
drawings, embodiments of the present disclosure will
be described in detail such that those skilled in the art
may easily practice the same. However, the present
disclosuremaybe implemented in several different forms
and may not be limited to the embodiments described
herein. To clearly illustrate the present disclosure in the
drawings, parts unrelated to the description were
omitted, and similar reference numerals were assigned
to similar components throughout the present document.
[0036] Throughout the present document, when one
component "includes" another component, this means
that said one component may further include other com-
ponents rather than excluding the same, unless other-
wise specified.
[0037] In addition, a ’mobility’ used in a following de-
scription assumes a vehicle used to transport an occu-
pant, but does not need to be limited thereto and is able to
include a bike, an urban air mobility (UAM), a smart
mobility, and the like.
[0038] As described above, one aspect of the present
disclosure is to provide a purpose built vehicle (PBV) that
may provide various convenience structures to the oc-
cupant.
[0039] FIG. 1 is a diagram illustrating a PBVaccording
to an embodiment of the present disclosure.
[0040] Referring to FIG. 1, a PBV 100 may include a
skateboard 110, a cabin 120, and a seat 130 located
within the cabin 120.
[0041] The skateboard 110 forms a bottomsurface of a
vehicle body.
[0042] The cabin 120may be attached to an upper end
of the skateboard 110 to provide a boarding space and a
separate storage space.
[0043] For example, because a vertical level of a bot-
tom surface of the cabin 120 is low, the seat 130 must be
adjusted to be located at a high vertical level at which a
visibility line is secured to secure visibility from a driver’s
seat. As a result, the separate storage space may be
secured beneath the seat 130 installed in the boarding
space of the cabin 120.
[0044] FIG. 2 is a side cross-sectional view showing a
cross-section taken along a line A-A indicated in FIG. 1.
[0045] Referring to FIG. 2, a battery mounting space
111 may be defined in the skateboard 110. The battery

mounting space 111 is preferably designed in considera-
tion of installation of a battery (not shown) and a control
precision.
[0046] It is preferable for the cabin 120 to have the seat
130 thatmay not only be reclined, but also rotate by itself,
for convenience of the occupant. In particular, an overall
height L of the cabin 120 may be designed to be a height
for the occupant to stand comfortably.
[0047] In this regard, the overall height L of the cabin
120 may be adjusted under separate control.
[0048] Asidedisplay121 installed in thecabin120may
transmit an entertainment screen for infotainment and
other information images to a screen.
[0049] A windshield 122 may have a display form that
optionally displays the image to the inside and outside of
the vehicle.
[0050] Thewindshield 122may includeanelectrochro-
mic imagearea 122_1andanopaque imagearea122_2.
[0051] The electrochromic image area 122_1 may ad-
just shading such that the image is optionally displayed to
the inside or outside of the vehicle depending on power
supply.
[0052] The opaque image area 122_2may extend to a
lower end or an upper end of the electrochromic image
area 122_1.
[0053] Asanother example, thewindshield122maybe
applied in a manner of being divided into an internal
display area and an external display area.
[0054] For example, the internal display area may dis-
play the image toward the inside of the vehicle, and the
external display area may display the image toward the
outside of the vehicle. In this regard, the internal and
external display areas may have separate electricity
application paths.
[0055] Hereinafter, a movable display system and a
method for controlling the same that uses a movable
display to provide an external display alignedwith a gaze
of the occupant when the occupant is on board and
provide an internal display via a rotational movement
of the movable display after the occupant is on board
will be described. such movable display system and the
method for controlling the same are assumed to be
applied to the above-described PBV environment, but
are not limited thereto and are able to be applied to a
general mobility to which autonomous driving is not ap-
plied to provide a personalized display environment.
[0056] FIG. 3 is a diagram for illustrating a configura-
tion of a movable display system according to an embo-
diment of the present disclosure.
[0057] The movable display system shown in FIG. 3
may include amovable display 310; a drivingmodule 320
that realizesat least oneof a verticalmovement, a left and
right movement, and a rotational movement of the mo-
vable display 310; and a controller 330 that controls the
driving module 320 for the movable display 310 to func-
tion in a first mode of displaying information outside the
mobility and a second mode of displaying information
inside the mobility. The controller 330 may include a
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processor and a non-transitory memory storing a pro-
gram executable by the processor.
[0058] Preferably, the movable display system in FIG.
3 may additionally include a sensing module 410 that
obtains at least one information among a height and a
posture of the occupant and a distance to the occupant.
[0059] As such, the above-described information ob-
tained by the sensing module 410 may be transmitted to
the controller 330, and the controller 330may control the
driving module 320 based on the information.
[0060] As illustrated in FIG. 3, the driving module 320
may include a first driving module 320a that realizes the
rotational movement of the movable display 310, a sec-
ond drivingmodule 320b that realizes a linearmovement
of the movable display 310, and a third driving module
320c that realizes the vertical movement of the movable
display 310, and specific structures and operating
schemes thereof will be described below.
[0061] FIGS. 4 and 5 are diagrams for illustrating a
structure and an operating scheme of a movable display
system according to an embodiment of the present dis-
closure.
[0062] As described above, the movable display 310
may provide a personalized display function outside ((A)
in FIG. 5) and inside ((B) in FIG. 5) the mobility under the
control of the controller (not shown) by the first driving
module 320a that realizes the rotational movement, the
second driving module 320b that realizes the linear
movement, and the third driving module 320c that rea-
lizes the vertical movement.
[0063] In the embodiment shown in FIGS. 4 and 5, the
sensing module 410 may include a camera 410a for
obtaining at least one information among heights and
postures of occupants 510a, 510b, and 510c, and a
distance sensor 410b for determining distances to the
occupants 510a, 510b, and 510c.
[0064] Under such structure, the controller 330 may
control a movable display 310a to move vertically based
on theoccupant information (e.g., the height) obtainedby
the sensing module 410, specifically, the camera 410a,
during operation of the first mode in which the movable
display 310a provides the display outside the mobility, to
be aligned with a gaze of the occupant 510a, as shown in
(A) in FIG. 5.
[0065] In addition, the sensing module 410 equipped
with the camera 410a and/or the distance sensor 410b
maydetermine locationsof theoccupants 510aand510b
and assist with a left and right movement of the movable
display 310a as shown in (A) in FIG. 5.
[0066] In one example, as shown in (B) in FIG. 5, after
the occupant 510c boards the mobility, for the movable
display 310 to switch from the first mode (an external
display mode) to the second mode (an internal display
mode), the controller 330may control the drivingmodule
320, specifically, the first driving module 320a for the
rotational movement in the driving module 320, to allow
a movable display 310b to perform the rotational move-
ment

Evenafter the occupant 510c boards themobility vehicle,
it is preferable for the sensing module 410 to obtain
information on the occupant 510c and provide a display
that is aligned with a gaze of the occupant 510c. For this
purpose, a separate sensing module (not shown) for the
second mode (the internal display mode) may also be
included. In a preferred embodiment of the present dis-
closure, it is proposed that the sensing module 410 is
mounted on the movable display 310 and performs the
rotational movement together with the movable display
310.
[0067] The controller 330 may set a location of the
movable display 310b by controlling the driving module
320 based on the information obtained by the sensing
module 410 in such second mode (the internal display
mode).
[0068] FIG. 6 is a diagram for illustrating an operating
principle of a first drivingmodule according to an embodi-
ment of the present disclosure.
[0069] As described above, the first driving module
320a may be implemented to operate in the first mode
(the external display mode) and the second mode (the
internal display mode) via the rotation of the movable
display 310. To this end, as shown in FIG. 6, the first
driving module 320a may include a first rotating portion
610 that rotates the movable display 310 in an arm that
fixes the movable display 310, and a second rotating
portion620 that realizes rotationof thearm itself that fixes
the movable display 310.
[0070] As shown at the top of FIG. 6, the first rotating
portion 610 may be driven to rotate the movable display
310 while fixed to the arm via rotation of a first gear 610a
formed in a vertical direction on top of the movable dis-
play 310 and a second gear 610b fastened in a direction
perpendicular to the first gear 610a.
[0071] In one example, the second rotating portion 620
is a component for rotating the arm itself that fixes the
movable display 310, as shown at the bottom of FIG. 6,
and is able to realize the rotational movement of the arm
via rotation of a third gear 620a and a fourth gear 620b
connected in parallel with each other. The rotational
movement of the arm itself via the second rotating portion
620may be controlled such that themovable display 310
is positioned in a direction of a gaze of an occupant when
the occupant sits on the inner seat.
[0072] The example of FIG. 6 shows that degrees of
freedom are secured by implementing the first driving
module 320a to enable the rotational movement in two
portions for the rotational movement of the movable
display 310. However, in a relationship between an in-
crease in the degree of freedom and complexity of the
configuration, a one-portion rotational movement and a
three-portion rotational movement are also possible.
[0073] FIG. 7 is a diagram for illustrating an operating
principle of a second driving module according to an
embodiment of the present disclosure.
[0074] The second driving module 320b is a compo-
nent for realizing the left and right movement of the
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movable display 310 as shown in FIG. 7. The second
driving module 320b may include an actuator 730 that
provides a driving force for the linear movement, and a
rail 710 that guides the left and right movement of the
movable display 310. and a fastener 720 that fastens the
arm supporting the movable display 310 to move on the
rail 710.
[0075] The second driving module 320b may realize
the left and rightmovement of themovable display 310 to
match the location of the occupant obtained by the sen-
sing module 410, as shown in (A) in FIG. 5. The second
driving module 320b may realize the left and right move-
ment of themovabledisplay 310evenwhen theoccupant
is inside the mobility, as will be described later with
reference to FIGS. 10 to 12.
[0076] FIG. 8 is a diagram for illustrating an operating
principle of a third driving module according to an embo-
diment of the present disclosure.
[0077] The third driving module 320c is a component
for realizing theverticalmovement of themovabledisplay
310 as described above, and is able to be located at the
lower portion of the mobility as shown in FIG. 8.
[0078] Specifically, the third driving module 320c may
use a rotational force (S810) of a connecting member by
driving an actuator 810,which allows a shaft 820 to rotate
(S820) to realizeaverticalmovement (S830)of a frameat
a portion of connection with the frame supporting the
movable display 310.
[0079] FIG. 9 is a diagram for illustrating an operating
scheme of a vertical movement of a movable display in a
first mode according to an embodiment of the present
disclosure.
[0080] FIG. 9 shows an example of controlling the
vertical movement of the movable display 310 based
on the height of the occupant via an image of the camera
410a.
[0081] When the movable display 310 at a location
shown in (A) in FIG. 9 does not match the height of the
occupant when checked via the image of the camera 41
0a, the third drivingmodule 320c as shown in (B) in FIG. 9
may be operated to lower a vertical level of the movable
display 310 to match the height of the occupant.
[0082] FIGS. 10 to 12 are diagrams for illustrating
operating schemes of rotational/vertical/left and right
movements of a movable display in a second mode
according to an embodiment of the present disclosure.
[0083] First, referring to FIG. 10, when the occupant
has completed the boarding, themovable displaymaybe
moved left and right via the second driving module
(S1010). Thereafter, or at the same time, the rotational
movement of themovable displaymaybe realized via the
first drivingmodule, and the rotational movementmay be
performed by being divided into rotation (S1020) of the
movable display support arm using the second rotating
portion and rotation (S1030) of the display itself using the
first rotatingportion, asdescribedabovewith reference to
FIG. 6.
[0084] In one example, degrees of the left and right

movement (S1010) and the rotational movements
(S1020 and S1030) described above may be set based
on the information on the location, the height, and the
posture of the occupant identified via the camera 410a
and thedistance sensor 410b. In an example in FIG. 10, it
is proposed that the camera 410a and/or the distance
sensor 410b perform the rotational movement together
with themovabledisplayandoperate in thesamemanner
in the second mode (the internal display mode).
[0085] Referring to FIG. 11, an example of realizing
additional left and right movement (S1110) and vertical
movement (S1120) of the movable display based on the
information from the camera 410a and/or the distance
sensor 410b is shown. That is, the third driving module
described abovewith reference to FIG. 8may beused for
the vertical movement (S1120) of the movable display in
the same manner in the second mode (the internal dis-
play mode).
[0086] Referring to FIG. 12, in the second mode (the
internal display mode), the location of the movable dis-
play 310 may be set based on needs of the occupant as
well as the height of the occupant and the distance to the
occupant. For example, when it is necessary for the
occupant to control a display content of the movable
display 310 in a touch scheme, the movable display
310 may be manipulated to get to a location where
manipulation using a hand of the occupant is easy
(S1210) and additionally move downward (S1220).
[0087] Such location control of the movable display
310 may be provided by forming a manipulation unit
(not shown) on an armrest of the seat of the occupant,
in a voice recognition scheme, or in a screen touch
scheme.
[0088] FIGS. 13 and 14 are diagrams for illustrating
scenarios whenmultiple occupants exist according to an
embodiment of the present disclosure.
[0089] As described above with reference to FIGS. 1
and2, themobility of the present embodimentmaybe the
PBV, and the above-described movable display system
may be implemented to provide the personalized display
to each of the multiple occupants. For example, the
personalized display may display guidance information
on a surrounding environment to the mobility vulnerable,
such as the hearing impaired, and may also display
information to provide instructions for safetywhen board-
ing and disembarking to the elderly and children.
[0090] In this case, themovable display and the driving
module for the rotational movement, the left and right
movement, and the vertical movement of the movable
display may be provided to each of the multiple occu-
pants, but the controllermay be commonly implemented.
[0091] (A) in FIG. 13 shows a concept of providing the
personalized display with the occupants respectively
directed in a forward direction + the forward direction
from the side of the PBV, (B) in FIG. 13 shows a case in
which the occupants are respectively directed in the
forward direction + a reverse direction, (C) in FIG. 13
shows a case in which the occupants are respectively
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directed in the reverse direction + the forward direction,
and (D) in FIG. 13 shows a case in which the occupants
are respectively directed in the reverse direction + the
reverse direction.
[0092] In addition, 1210 in FIG. 14 indicates a case in
which all occupants are directed in the forward/reverse
direction, 1220 indicates a case in which only one seat is
directed in the reverse direction, 1230 indicates a case in
which two seats are directed in the reverse direction, and
1240 indicates a case inwhich three seats are directed in
the reverse direction.
[0093] As shown in FIGS. 13 and 14, to provide the
forward/reverse display to each of the plurality of occu-
pants, the above-mentioned movable display system
needs to be disposed for each occupant, and spatial
arrangement for the rotational/left and right/vertical
movements may be required.
[0094] FIG. 15 is a diagram illustrating various scenar-
ios for controlling a movable display system according to
an embodiment of the present disclosure.
[0095] In an example in FIG. 15, first, when the occu-
pant approaches themobility (S1501), thecorresponding
occupant may register a profile and personal information
thereof via auser appandapproaches the corresponding
mobility in a state in which a seat direction is input.
[0096] In this case, themobilitymay recognize a height
of the occupant via the camera as described above
(S1502). When the height recognition is successful
(S1503), information of the corresponding occupant
may be transmitted to the controller (S1504), and the
controller may determine whether the vertical movement
of the movable display is necessary based on image
information of the occupant (S1505).
[0097] When the vertical movement of the movable
display is necessary, the drivingmodule (the third driving
module 320c in FIG. 8) for the vertical movement of the
movable displaymay be driven to adjust the vertical level
of the movable display to match the height of the occu-
pant (S1514).
[0098] As described above, when the vertical move-
ment is completed (S1514), or when the vertical move-
ment is unnecessary, themovable displaymay transmit a
guidance screen for authentication of the corresponding
occupant. When the authentication of the corresponding
occupant is completed, a sliding doormay open (S1513),
and the seat may be adjusted in the direction input by the
corresponding occupant.
[0099] When the occupant boards the mobility via the
above-described procedures (S1512), the movable dis-
play may perform the rotational movement by the driving
module (e.g., the first driving module 320a in FIG. 6)
(S1511).
[0100] It is efficient for the sensing module to rotate
along with the rotation of the movable display. The in-
formation (e.g., a sitting height, the posture, the distance,
and the like) of the occupant seated in the seat may be
obtained via the sensing module that has completed the
rotational movement (S1510). Based on such informa-

tion, whether additional vertical/front and back move-
ments of the display are necessary may be identified
(S1509). When necessary, the movements as shown in
FIGS. 10 to 12 may be performed by driving the driving
module (S1508).
[0101] The occupant may use the mobility while the
internal display is provided via the adjustment of the
movable display as described above (S1507).
[0102] The detailed description of the preferred embo-
diments of the present disclosure disclosed as described
above is provided to enable those skilled in the art to
implement and practice the present disclosure. Although
the description has been made with reference to the
preferred embodiments of the present disclosure, those
skilled in the art will understand that the present disclo-
sure may be modified and changed in various ways
without departing from the scope of the present disclo-
sure. For example, a person skilled in the art may use
each of the components described in the above-de-
scribed embodiments in a manner of combining the
components with each other.
[0103] Accordingly, the present disclosure is not in-
tended to be limited to the embodiments described here-
in, but is to be accorded the widest scope consistent with
the principles and novel features disclosed herein.

Industrial Applicability

[0104] Themovabledisplay systemand themethod for
controlling the sameaccording to theembodiments of the
present disclosure as described abovemay be utilized in
a variety of ways of providing a personalized display
service while increasing convenience of an occupant
not only in an autonomous vehicle but also in a general
vehicle.

Claims

1. A movable display system comprising:

a movable display;
a driving module configured to actuate at least
one of a vertical movement of the movable dis-
play, a linear movement of the movable display,
a rotationalmovement of themovable display, or
any combination thereof; and
a controller configured to control the driving
module such that the movable display functions
inafirstmodeof displaying informationoutsidea
mobility and a second mode of displaying infor-
mation inside the mobility.

2. Themovable display system of claim 1, further com-
prising:

a sensing module configured to identify at least
one information amongaheight andaposture of
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an occupant, a distance to the occupant, or a
combination thereof,
wherein the controller is further configured to
control the drivingmodule basedon the informa-
tion obtained by the sensing module.

3. The movable display system of claim 2, wherein the
sensing module comprises:

a camera configured to obtain at least one in-
formation among the height and the posture of
the occupant; and
a distance sensor configured to determine the
distance to the occupant.

4. Themovable display systemof claim2, or 3, wherein
the controller is further configured to control the
movable display tomove in a vertical direction based
on the information obtained by the sensing module
during an operation in the first mode to be aligned
with a gaze of the occupant.

5. The movable display system of claim 2, 3, or 4,
wherein, after the occupant boards the mobility,
the controller is further configured to control the
driving module to switch from the first mode to the
second mode to allow the movable display to per-
form the rotational movement.

6. The movable display system of claim 5, wherein the
sensing module is mounted on the movable display
and configured to perform a rotational movement
together with the movable display.

7. The movable display system of claim 6, wherein the
controller is further configured to control the driving
module based on the information obtained by the
sensingmodule in the secondmode to set a location
of the movable display.

8. Themovable display systemof anyoneof claims1 to
7, wherein the driving module includes:

a first driving module configured to realize the
rotational movement of the movable display;
a second driving module configured to realize
left and right movement of the movable display;
and
a third driving module configured to realize the
vertical movement of the movable display.

9. Themovable display systemof anyoneof claims1 to
8, wherein when there are two or more occupants in
the mobility, the movable display is configured to
provide a personalized display to each of the two
or more occupants.

10. Themovable display systemof anyoneof claims1 to

9, wherein when themovable display operates in the
second mode, the controller is further configured to:

support a second-first mode of providing a dis-
play when an occupant is facing forward in the
mobility; and
support a second-second mode of providing a
displaywhen the occupant is facing backward in
the mobility.

11. A method for controlling a movable display within a
mobility, the method comprising:

providing an external display to an occupant via
at least oneof a verticalmovement anda left and
rightmovement of themovable displaywhile the
occupant is located outside the mobility; and
providing an internal display to the occupant by
rotating the movable display while the occupant
is located inside the mobility.

12. The method of claim 11, further comprising:

obtaining, by a sensingmodule, at least one of a
height information of the occupant, a posture
information of the occupant, a distance informa-
tion of the occupant, or any combination thereof,
wherein the providing of the external display
includes providing the external display aligned
with a gaze of the occupant based on the in-
formation obtained by the sensing module.

13. The method of claim 12,

wherein the sensing module is mounted on the
movable display, and
wherein the rotating of the movable display in-
cludes rotating the sensing module.

14. Themethod of claim 13, wherein the providing of the
internal display includes setting a location of the
movable display based on the information obtained
by the sensing module.

15. Themethod of claim 11, wherein the providing of the
internal display includes:

providing a display when the occupant is facing
forward in the mobility; and
providing a display when the occupant is facing
backward in the mobility.
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